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ICTs help to link small-scale 
forestry enterprises in 12 
countries
Smartphones and FOSS make 
data collection cost-effective 
for forest communities
Farmers use handheld 
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R ural communities in ACP countries are using ICTs to preserve and 
restore forest resources. Farmers use 
cell phones, radio and the web to find 
new markets for non-timber products, 
such as seeds, nuts and fruit. The extra 
income gives added incentive to 
protect the trees in their area, and 
invest in the expansion of local forest 
resources. Geographic information 
systems (GIS) are proving especially 
useful for enabling small-scale 
producers to participate in 
international carbon trading schemes. 
The 1997 Kyoto Protocol made 
provision for schemes, such as the Clean 
Development Mechanism, where projects 
in developing countries can earn carbon 
credits that they can sell to industrialised 
countries to offset their production of 
greenhouse gases. The theory is that the 
extra trees planted by these projects will 
absorb the carbon emitted by industries 
elsewhere in the world.
In order to qualify for carbon credits 
however, the projects have to meet 
very strict criteria to show that they 
have indeed planted the trees, the 
location of the trees, that they continue 
to grow, and that the trees are there 
through their extra efforts and not 
through any natural processes. 
To participate in such schemes, 
communities have to gather an 
enormous amount of data and keep 
accurate records over a very long 
period of time. The International Small 
Group and Tree Planting Program has 
been collecting data on millions of 
trees in six countries for more than a 
decade. Teams of subsistence farmers 
in Tanzania, Kenya, Uganda, Honduras, 
Nicaragua and India use handheld 
computers and GPS receivers to note 
the location of the trees and record all 
the necessary measurements. They then 
publish the details on the web and on 
Google Earth, often with photos, for 
scrutiny by potential investors. Anyone 
can log on to their website to buy 
carbon credits to offset their own 
personal use.
Growing issue
Similarly, forest communities in 
associated with the Kyoto: Think 
Global, Act Local project – working in 
countries such as Papua New Guinea, 
Tanzania, Senegal, Mali and Guinea 
Bissau – use smartphones running the 
open source program CyberTracker to 
record their tree planting data. With 
readily available hardware and free 
software, the equipment is affordable 
for small communities to buy, and 
makes it possible for them to 
contribute to international carbon 
trading programmes.
Forest Connect meanwhile, an 
initiative of the International Institute for 
Environment and Development and FAO, 
uses internet and social networking 
applications to share ideas and skills with 
small-scale forest enterprises throughout 
12 countries, including Burkina Faso, 
Ethiopia, Ghana, Guyana, Liberia, 
Malawi, Mali and Mozambique. 
This issue of ICT Update, published 
to coincide with the UN year of the 
forests, contains more details of these 
projects, along with other examples of 
rural communities using ICTs to protect 
and develop forest resources. Our new-
look magazine, now extended to 16 
pages, explores the theme further 
through the Resources and Bookmark 
sections, while Dispatches brings news 
and information from the broader field 
of ICTs for development. And the new 
Tech Talk article offers valuable advice 
on the everyday use of technology 
from an expert in the sector. This 
month, Ednah Karamagi, the general 
manager of BROSDI in Uganda, shares 
her tips and web links. 
Our website has a fresh look too with 
easier access to hundreds of original 
articles on ICTs for agricultural and 
rural development in African, 
Caribbean and Pacific countries. For 
the first time, the magazine is also 
available to download from the website 
as an e-book (epub file), which can be 
viewed on an e-reader, iPad, 
smartphones and other mobile devices 
with an e-reader application. ICT 
Update always welcomes your 
feedback. Please visit the site, read 
through this issue, and let us know 
what you think. ◀
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With readily available hardware 
and free software, forest 
communities can contribute to 
international carbon trading 
programmes
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Forests and trees have been a prominent feature in my 
professional career as I worked at the 
Centre for Forestry Research in 
Indonesia and the World Agroforestry 
Centre in Kenya for many years. The 
World Bank estimate that more than 
1.6 billion people worldwide, most of 
whom live in rural areas, depend on 
forests for their livelihoods. 
Forests provide food, giving farmers 
an alternative source of nutrition, 
which can be vital when crops fail. 
Forests also provide wood for building, 
fuel for fires, fodder for livestock and 
material for furniture and handcrafts. 
Meanwhile, selling fruit, nuts, seeds, 
medicinal products and other non-
extra source of income, but 
governments have to develop sound 
policies to ensure that the funds benefit 
the poor farmers planting the trees, and 
are not absorbed into national carbon 
trading budgets.
As with other systems that provide 
farmers with market information, ICTs 
can also help forest communities to 
develop contacts and relationships with 
other businesses along the supply 
chain. They can receive price details as 
well as cultivation advice on their cell 
phones, while NGOs and government 
extension offices use radio and the web 
to promote sustainable forest 
management.
By declaring 2011 the year of the 
forest, the UN is highlighting the 
importance of these resources for the 
planet and for people. Such a large-
scale international campaign can only 
benefit the many rural communities in 
ACP countries that depend on forests 
for their livelihood. And CTA too, 
remains committed to supporting local 
and regional efforts to preserve and 
develop forest resources for the 
future. ◀
Michael Hailu (hailu@cta.int) is 
director of the Technical Centre for 
Agricultural and Rural Cooperation 
(www.cta.int)
timber goods is essential for the 
economy of many communities living 
in or near forested areas.
We should also not forget the 
environmental importance of forests in 
these times when climate change is of 
such concern. According to the UN, 
forests absorb around 15% of 
greenhouse gases and act as reserves of 
biodiversity. Their ability to protect soil 
from erosion, hold back desertification, 
maintain water sources and prevent 
land degradation make them essential 
to sustainable agriculture. 
And yet, forests are under grave 
threat from many different directions, 
with each part of the tropics suffering 
its own unique problems. Logging for 
pulp and paper is a major issue in Asia, 
while thousands of hectares of trees are 
cut down in South America to make 
way for large-scale agriculture. In 
Africa, increasing population numbers 
and competition from other land users 
can lead smallholder farmers to clear 
forests areas to grow their crops. 
There is constant pressure from the 
private sector, governments, 
conservationists and many others who 
want to control forests. And perhaps 
the biggest mistake many of them 
make is that they do not include local 
communities in their plans. In fact, the 
local population is often excluded from 
the land even in supposedly well-
meaning conservation efforts. But 
several studies have shown that 
involving local communities who live 
and use the forest’s resources leads to 
more sustainable management 
practices.
Solid ground
With so many conflicting interests, it is 
essential that everyone with a genuine 
interest in the forest is involved in any 
efforts to protect it. Technology can 
help local communities to negotiate 
their role in conservation and 
development projects. Participatory 
GIS, for example, gives communities 
the chance to document their 
knowledge and show exactly which 
resources are important to their 
livelihoods and heritage, and can help 
to establish their position as custodians 
of the forest. This can be very valuable 
in land tenure issues, which often arise 
in forest management negotiations.
Farmers and others involved in tree 
planting projects can also use GIS to 
accurately record data for use in carbon 
payment schemes [see editorial]. 
Participating in these international 

















Technology can help local communities 
negotiate their role in conservation 
and development projects
Related links
The World Agroforestry Centre
Part of the CGIAR alliance, the World 
Agroforestry Centre promotes the use 
of trees in agriculture to improve 
health, income and environmental 
sustainability.
➜ www.worldagroforestrycentre.org
Center for International Forestry 
Research
CIFOR conducts research to help 
decision makers develop informed 
forest management policies. 
➜ www. cifor.cgiar.org
IUCN Forest programme
The IUCN Forest Conservation 
programme encourages communities to 
conserve biodiversity and maintain 
ecological sustainability in forests 
around the world.
➜ http://goo.gl/5WktX
World Bank - forests and forestry
The importance of forests for rural 
communities makes their preservation 






Governments need to develop policies to support forest communities, and 
involve them in conservation efforts.
O ver the last twelve years, farmers in the Mpwapwa district of 
Tanzania have transformed their 
drought-prone land into an area where 
crops grow in the shelter of recently 
planted trees. Although the region was 
covered with dense forest little more 
than 100 years ago, the trees were cut 
down to make way for more 
agricultural land, and to provide 
material for housing and firewood. The 
rich but fragile soil, typical of forest 
regions, eroded rapidly in the arid 
climate. The people living there 
struggled to produce enough food from 
the land, leaving them to rely on food 
aid in the very worst years.
In 1999, however, the communities 
were the first to become involved in a 
pilot project to grow trees in the area, 
and investigate ways to increase their 
income through the carbon trading 
mechanisms outlined in the 1997 
Kyoto Protocol. The International 
Small Group and Tree Planting 
Program, also known as TIST, 
supported farmers to reintroduce trees 
to their farms. Extra tree cover would 
help to protect the soil from further 
degradation, encourage grass to grow, 
provide shade and windbreak for crops 
and, depending on the tree type, supply 
fodder for livestock.
The farmers benefitted relatively 
quickly from the improvements to the 
land, but they knew that it would be a 
long time before they saw any 
significant return from any carbon 
trading scheme. To qualify for such 
awards, the groups first had to collect 
data to indicate what the land looked 
like before the tree planting began. The 
carbon credits could only be calculated 
in the future if the communities 
already had a baseline to show that 
any new tree growth was additional to 
what had already been there. 
In order to do this, they had to 
produce detailed maps of the land 
they intended to develop, and provide 
accurate estimates of the existing 
vegetation. The communities had to 
record a wide range of data, including 
the exact coordinates of tree groves in 
the area, accurately calculate their 
size, and then make all that data 
available for the inspection and 
evaluation.
‘We knew we needed a high quality 
data collection system,’ says Ben 
Henneke, co-founder of TIST, ‘even 
though we didn’t have qualified people 
to gather the data or analyse it.’
Adaptation
At the time, the town of Mpwapwa had 
only three antique telephones, and no 
reliable electricity supply. It was clear 
that the groups would have to rely on 
battery-powered devices to gather and 
record their data on the farms, but 
even a laptop computer would 
consume too much energy to be 
practical. The only alternative was to 
use handheld computers. Those 
manufactured by Palm were found to 
be suitable as they could last three 
weeks with rechargeable batteries.
The long battery life meant that the 
farmers could travel back to their 
villages to collect data, and only have 
to return a few weeks later to 
synchronise the information with a 
laptop computer. TIST has no project 
vehicles in any of the participating 
countries, so the data collection  
process has to fit in with the usual 
travel routines of the people  
involved. 
TIST had to develop the database 
capabilities of the Palm computers to 
accommodate the many types of data 
they needed to collect. The team also 
wrote a program to accept input from a 
handheld GPS receiver, to add location 
coordinates to the information on the 
database. 
Over the years, however, as the Palm 
computers became more sophisticated, 
they also presented a problem. The new 
colour screens used more energy, and 
the batteries lasted only a fraction of 
the time. The team had to use backup 
flash drives for the devices to protect 
all the data if the power ran out. 
One important development was 
when Palm upgraded their devices to 
include a camera. Although 
photographs are not required for any 
carbon trading system, Henneke 
stresses their importance for other 
reasons. ‘Photographs give a ground 
view of the young trees growing,’ he 
says. ‘They provide another layer of 
proof to investors around the world, 
especially those who invest directly 
from our website, that these trees are 
actually being planted. Anyone can 
visit the website to follow the progress, 
see the farmers and where they live. 
The photos add that personal element.’ 
Investors can view the photos on 
Google Earth too, to see the exact 
locations of the trees that TIST groups 
have planted, and even find the homes 
of the farmers. The interactive element, 
says Henneke, provides people with yet 
another way to learn more about the 
project, see the change in the landscape 
over time and visualise the work of the 
groups. 
Verification
Since 1999, TIST has expanded to work 
with more than 60,000 farmers in 
Tanzania, Uganda, Kenya, Honduras, 
Nicaragua and India. The programme 
Small groups, large forests
Farmers working with the International Small Group and Tree Planting 
Program have been using handheld computers and portable GPS receivers 
since 1999 to collect data for carbon credit trading. In that time, the 
project has planted more than twenty million trees in six countries.
Ben Henneke (benhenneke@cleanairaction.com) is co-founder 
of the International Small Group and Tree Planting Program  
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was only possible, says Henneke, 
because of the battery-operated 
handheld computers and portable GPS 
units. ‘It would have been impossible 
to record the amount of data with the 
degree of accuracy we require using 
pen and paper alone,’ he says. ‘We 
could not have kept detailed paper 
records on the progress of tens of 
thousands of smallholder farms. It’s 
certainly possible to record the survey 
of a large forest on paper, but we 
couldn’t afford professional surveyors 
every time we wanted to collect data.’
The income from tree planting is still 
minimal for the TIST farmers. They 
continue with subsistence farming and 
have less time for data collection, for 
example, when the rains come and they 
have to prepare their land. But the 
programme is set up so that they do not 
have to work full time gathering tree 
data; only when they have the chance.
‘The technology makes it possible for 
us to carry out hundreds of accurate 
surveys a week without having to pay 
expensive professionals,’ says Henneke. 
‘We don’t even need a surveyor to teach 
the farmers how to gather the data.’
Collecting accurate and detailed 
information is vital for participation in 
any carbon trading scheme. TIST, 
therefore, trains a number of people 
from the groups to collect the data. 
These ‘quantifiers’ are often young 
people from the communities who all 
attend seminars in their countries to 
ensure that they collect the data using 
consistent methodologies. Standards 
are maintained throughout the 
programme as quantifiers from one 
country train those from another. 
Tanzanian quantifiers, for example, 
helped to train new quantifiers when 
the project expanded to Kenya. 
TIST also trains auditors, who 
regularly check the data through 
random sampling. Quantifiers whose 
data is found to be accurate within a 
5% margin of error receive a bonus, but 
those who are inaccurate by more than 
10% are suspended. This might seem 
strict, but as Henneke explains, the 
whole operation depends on the quality 
of the data. On his frequent visits to the 
tree planting sites, he also double 
checks the findings of the auditors. 
Their work is then also subjected to 
further validation by a third party. 
Peer education
The small group aspect of TIST’s work 
is, adds Henneke, essential to the 
efficient, and cost-effective, operation 
of the project. The technology, 
specifically using handheld devices, 
ensured that TIST could keep the 
organisational structure simple, 
limiting management and 
administration costs and reducing 
bureaucracy. Such a basic formation 
also means that other smallholder 
farmers can easily replicate the system 


















TIST groups regularly 
update the tree 
planting data on the 
organisation’s website. 
Investors can also 
check progress on 
Google Earth.
5http://ictupdate.cta.int
Groups from the same area are 
encouraged to meet once a month, in 
order to discuss sustainable agricultural 
practices. Community members get a 
chance to refresh their skills, and many 
travel to other groups to learn and 
share ideas. These occasions also 
provide an opportunity to exchange 
information on other issues affecting 
the community, including health 
advice, and they have even been used 
to distribute bed nets for malaria 
prevention. 
TIST often invites farmers who prove 
to be particularly active in their groups 
to larger seminars to learn new 
techniques and meet others involved 
with the programme who are working 
in different areas or even other 
countries. ‘Our assumption for these 
seminars,’ explains Henneke, ‘is that 
there is enough information in that 
room to solve almost all the problems 
anybody has. Increasingly though, the 
farmers take these opportunities to 
search the internet for further details.’
Even in the introductory seminars, 
when communities first learn about the 
programme, TIST does not provide them 
with large amounts of information and 
opinions. Instead, the team facilitates 
the discussion about deforestation, 
farming, land degradation and soil 
erosion. Henneke admits that many 
farmers are sceptical about how they 
will fit all the extra work into their busy 
lives, especially when they hear that 
they will not earn much money to 
compensate them for the time not spent 
on their farms. Through sharing their 
own experiences, it quickly becomes 
clear that the environmental damage 
and reduced crop yields have occurred 
mainly as a result of cutting down trees. 
‘The farmers discuss the effects on 
their own land, and realise that the 
problems they face are common to more 
people,’ says Henneke. ‘They realise that 
the practices they learned from their 
parents and grandparents are not 
sustainable as the land is subjected to 
increased pressure. It is at this moment 
that they start asking how TIST can 
help. At the end of these small group 
discussions, they leave the seminar as 
committed farmer-environmentalists.’ 
Each community then decides how 
they are going to organise the 
programme in their area. Since local 
conditions vary widely, TIST cannot 
produce a single plan of tasks with a 
list of who should do what and when.  
The only stipulation TIST makes is that 
there should be between six and twelve 
people in each small group, they meet 
regularly, and they report accurately.
‘Many other projects work in small 
groups of maybe 50 people,’ says 
Henneke, ‘and they often have power 
structures which are permanent, or 
certainly long-term. Those who are not 
in power find it difficult to have any 
influence. In these very small groups 
working with TIST, there is no need for 
a permanent chairperson, secretary or 
treasurer. Instead, the leadership 
rotates, either every week or every 
month, that’s up to the group.’
Trust in technology
It takes five to eight years before new 
trees are big enough for their carbon to 
be counted in a carbon trading system. 
In the meantime, however, TIST pays 
them a small annual premium per tree 
once the trees are planted in the ground 
(i.e. not in the nursery) and pays for 
organisational and monitoring costs. 
When those trees are included in a 
carbon credit transaction, 70% of the 
profits go directly to the farmers. The 
other 30% goes towards expansion, 
repaying the premium payments, and 
the funds already invested to set up and 
operate the programme to date. Sharing 
the profits gives everyone involved a 
common desire to keep the costs low.
TIST still uses the Palm handheld 
computer throughout its project sites, 
and they try to keep costs low by 
buying second-hand equipment. Some 
quantifiers use the Treo or Centro 
model, smartphones that have the 
advantage of being able to send data 
over the cell phone network. Remote 
synchronisation saves the quantifiers a 
lot of time that would otherwise be 
spent travelling to internet cafes, or 
another site with an internet 
connection. Many quantifiers prefer 
even earlier Palm models that have a 
bigger screen and with which they can 
enter the data using a stylus. The 
process is quicker than using a small 
smartphone touch screen or keypad. 
The team have tested other GPS-
enabled smartphones, but their database 
capabilities do not yet match the 
organisation’s data collection needs. 
Also, they found that the GPS reception 
is not as reliable as many stand-alone 
GPS receivers, and therefore does not 
provide the necessary accuracy. 
Henneke is quick to point out that, 
although the technology has been 
invaluable to the programme, it was not 
strictly necessary for the improvements 
to the land. ‘The environmental change 
comes from the new trees,’ he says, ‘the 
technology simply helps us prove that 
the trees were planted, and that they are 
still growing. But the high-quality data 
is important. That’s what people invest 
in and that’s what brings money back to 
the farmers.’
Henneke adds: ‘If we could only find 
some other way to convince sceptical 
investors and governments that these 
trees actually exist, then the farmers 
would be able to save a lot of time and 
money, and could invest much more in 
the land. If we could solve that 
problem, even more farmers would 
become involved, and we would be 
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The technology makes it possible to 
carry out hundreds of accurate surveys 
a week without having to pay 
expensive professionals
M any small and medium-sized forest enterprises (SMFEs) have 
little contact with other businesses, 
organisations and agencies in the sector. 
Forest Connect, established in 2007, 
tackles that isolation and encourages 
entrepreneurs to share ideas, and find 
funding to support their work. 
The alliance currently works with 
national partner institutions in 12 
countries, including Burkina Faso, 
Ethiopia, Ghana, Guyana, Liberia, 
Malawi, Mali and Mozambique. 
Previous research and work done by 
the two organisations managing the 
project, the International Institute for 
Environment and Development (IIED) 
and FAO, showed that the selected 
countries suffered from an apparent 
lack of institutions with skills and 
resources to support small businesses 
based on sustainable forestry 
management practices.
SMFEs typically have fewer than 100 
full-time employees. They are often 
informal family or community-run 
firms, sometimes working together in 
associations or co-operatives. They 
operate in many different sub-sectors, 
providing, for example, wood fuel and 
charcoal, or timber for construction 
and furniture. Some sell non-timber 
products, such as fruits, nuts and seeds, 
oils and resins, or ornamental and 
medicinal plants, while others are 
involved in tourism, conservation, or 
carbon sequestration services.
Shared resource
When national partner institutions join 
the alliance, they usually begin by 
assessing the scale and type of forestry 
businesses operating in their country 
and identifying the extent to which 
SMFEs play a role. The institutions also 
research market opportunities, 
governance issues that affect forestry 
operations and make an inventory of 
financial and business services. They 
can then put the small businesses in 
touch with other entrepreneurs, 
national forestry organisations, local 
and international market opportunities, 
and involve them with the national 
forestry policy processes. 
The partner institutions use the 
information from this diagnostic 
process to build a database of forestry 
related activities in a country. They 
make the database available to other 
organisations and businesses that can 
then add their own information to 
develop a comprehensive and updated 
resource. Associated companies can 
also link into the database to develop 
business opportunities and improve the 
market supply chain.
Since each country faces its own 
unique challenges, the partner 
institutions have to plan their priorities 
around the most pressing local issues. 
As they respond to meet their associated 
SMFEs’ needs, each institution develops 
expertise in areas that other partners 
have yet to experience. 
In order to give the national partners 
an opportunity to share skills and 
ideas, Forest Connect developed a 
social network using the web 
application, Ning – backed by regular 
international meetings. Originally 
intended to be a resource site for the 
national associations to share material, 
the network has grown to involve more 
than 700 members in 60 countries.
Members regularly use the Ning 
platform to post blog updates, photos, 
A social alliance
videos and contribute to online 
discussions, turning the network into a 
virtual library of forestry-related 
enterprise support material. The site 
now generates interest among 
practitioners worldwide who use the 
messaging service to request more 
information on SMFE support, and in 
several cases, to contact agricultural 
and forest producer groups to develop 
assistance programmes with them.
Scale of change
The national partners in each of the 12 
countries pass much of this 
information on to their associated 
enterprises, which can number from a 
few to several thousand SMFEs. The 
information they provide gives the 
enterprises advice on how to gain 
greater market exposure, and how they 
can maintain their businesses and 
increase their income without 
destroying the forest. 
The exchange of information has 
helped the national institutions to 
provide improved services to their 
respective SMFEs. When they are 
linked with each other in associations 
or federations, these small businesses 
can operate on a larger scale, which 
gives them greater bargaining power in 
the markets, and improves their 
position in discussions with policy and 
decision makers. 
With improved market information, 
the businesses can develop, package 
and deliver products that are better 
suited to consumer demands, while 
links with financial and business 
development providers enable them to 
understand how to improve their 
products and develop professional 
business plans to attract investment.
As long as their rights to the forest 
are secure, SMFEs of whatever type, 
stand to gain in the long term from 
protecting the forest resources on 
which their businesses are based. Forest 
Connect works with these enterprises 
and their supporting associations to 
encourage sustainable use of forest 
resources, providing guidance on how 
to make small businesses profitable 
while also being environmentally and 
socially responsible. ◀
Forest Connect works in 12 countries to link small-scale forestry enterprises to each other 
and to national institutions, and helps them to gather and deliver information using ICTs. 
Duncan Macqueen (duncan.macqueen@iied.org) is leader of 
the Forest Team at the International Institute for Environment 
and Development (www.iied.org) and Sophie Grouwels (sophie.
grouwels@fao.org) is a forestry officer, Forest Policy & 


















Forest Connect links 
supporters of small and 
medium-sized forest 





Michael McCall (mccall@itc.nl) is an associate professor at ITC 
Faculty of Geo-Information Science and Earth Observation of 
the University of Twente (www.itc.nl), and senior researcher at 
CIGA, National Autonomous University of Mexico, (UNAM) 
(mccall@ciga.unam.mx).
Graciela Peters-Guarin (graciela.peters-guarin@Vanderbilt.
Edu) is currently a post-doctoral researcher at Vanderbilt 
University, Nashville, USA (www.vanderbilt.edu)
C ommunities need to be able to accurately map and geo-reference 
forest resources to participate in carbon 
credit payment schemes. ICTs are 
essential for both the initial mapping 
process and for assessing, at a local 
level, changes in carbon stock and 
forest cover over time. However, most 
of the methods available make use of 
expensive software and mobile devices 
that are well beyond the reach of the 
budgets of communities and local 
NGOs.
One project, called Kyoto: Think 
Global, Act Local (K:TGAL), has 
pioneered the use of free open source 
software to map forests throughout the 
world, including in Papua New Guinea, 
Tanzania, Senegal, Mali, Guinea Bissau, 
India, Nepal and Mexico. The project 
has developed a methodology to make 
data collection easier, efficient and 
inexpensive using Google Earth 
imagery, which is available for free on 
the internet, and CyberTracker geo-
spatial software, which is also freely 
available, and which users can modify 
to suit their particular needs.
The project used both technologies 
in combination with handheld 
computers, or personal digital 
assistants (PDAs), and also on newly 
Community methodology
A study by the Kyoto: Think Global, Act Local project shows that using free 
open source software for data collection can be efficient and cost-
effective for forest communities. 
released HTC smartphones. The main 
advantage of using smartphones is that 
they have built-in GPS capabilities, as 
well as camera and video functions, 
meaning that the number of pieces of 
equipment needed in the field is 
minimised. Smartphones are also 
generally simpler to handle than PDAs. 
Moreover, smartphones have a large 
capacity for storing images and 
software on a chip, and can access the 
web directly to upload and download 
the data.  
To participate in future carbon 
finance projects, communities need to 
measure and monitor the forest to 
estimate its existing carbon stock. This 
means they also have to gather 
information on community forest 
boundaries, the location of activities 
contributing to forest degradation, and 
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community land, private infrastructure, 
illegal settlement and encroachment.
The K:TGAL project had already 
demonstrated the value of using 
handheld computers and mobile GIS 
(geographical information systems) 
technology in its earlier work. They 
wanted to build on that experience and 
test Google Earth, CyberTracker and 
new hardware to see whether 
communities would be able to use 
these as well as, or better than, the 
more expensive and more complicated 
satellite imagery and GIS software used 
previously. CyberTracker is not 
designed to analyse data, so it has to 
be downloaded to a computer equipped 
with a standard GIS program (such as 
free open source software ILWIS) for 
analysis. 
Google Earth provides a map of the 
earth by superimposing images from 
many types of satellite imagery and 
aerial photography. The program 
allows users to search for addresses (in 
some countries), enter coordinates, or 
simply use the mouse to browse to a 
location. CyberTracker is a data 
collection program that usually runs on 
a PDA or, in this case, on HTC 
smartphones. Data is entered by 
clicking on icons or text. The most 
recent version of CyberTracker 
automatically accesses, from 
Microsoft’s Virtual Earth application, 
the most up-to-date images for the 
place where the geo-referenced 
information is to be collected.
Increased visibility
K:TGAL first tested the technology in 
two communities in Michoacán state, 
Mexico. The project provided training 
in how to create forest inventories, 
assess and measure forest resources, 
measure trees and quantify the current 
carbon stock of the forest. The two 
communities are not currently engaged 
in any carbon payments programme, 
but they participate in a government 
programme that provides payment for 
forest management practices, such as 
cutting and maintaining fire lines, 
prevention of illegal felling, grazing 
control and erosion control. 
Communities are therefore 
encouraged to make sustainable use of 
their natural resources based on 
traditional ways of controlling their use 
and access, and to develop technical 
and social tools to motivate and support 
community initiatives. There are a 
number of situations that can hinder 
this kind of community management, 
such as illegal encroachments, 
overlapping boundaries with nearby 
communities, and construction of 
private sector infrastructure (e.g. 
communication antenna towers). By 
mapping these features, the 
communities can make them ‘visible’.
The project involved the communities 
from the very early stages. It is 
important that they are included in the 
initial process to determine the sequence 
in which they will capture the 
information and to decide on the icons 
used for the data capture process. 
CyberTracker works with sequences of 
screens that lead the user through a 
logical process of data collection. The 
screens come in a variety of formats 
with, for example, panels, memos, 
dropdown lists, and data (numeric, 
alphabetic, multiple-choice) can be 
entered by touch. Users can enter 
several data elements per screen (e.g. 
data on tree species, girth, height, 
condition) along with coordinates for 
particular trees or other features. 
The communities developed two 
sequences of screens to conduct carbon 
surveys in the forest. One sequence was 
dedicated to mapping and geo-
referencing infrastructure such as 
roads, pathways and firebreaks, and 
the boundaries of other features. The 
other sequence was for ‘point’ data 
such as individual trees or the centres 
of sampling plots. 
Each community chose two adult 
men with secondary education and 
experience in forest management to 
carry out the data collection. One of 
the reasons for their selection was that 
they had sufficient free time to 
participate in the training. Most young 
people, who may have been more 
familiar with the technology, had to 
study while other adults were working 
or had home duties during the day.  
Since communities do not get much 
direct economic benefit from the forest, 
collaboration in such institutional 
projects, and performing the related 
administrative duties, is usually 
through personal interest. However, 
once communities receive income from 
carbon payment schemes, it is likely 
that the level of participation will 
increase. Having one or two members 
already trained in the methodology for 
carbon measurement will allow 
communities to access such markets 
more rapidly.
The approach allowed participants 
who were not familiar with computer 
use to collect basic data. The use of 
such low-cost, adaptable software 
coupled with local knowledge of the 
forest area makes data collection more 
efficient. A further advantage is that 
the spatial and non-spatial information 
produced can also be used to support 
other types of community projects, 
such as land-use planning, payment 
for environmental services 
programmes, ecotourism and 
community socio-economic projects. 
The K:TGAL study showed that it is 
relatively easy to collect data for 
carbon-sequestration schemes, and 
requires only a small amount of training 
to use PDAs and smartphones, and 
software such as CyberTracker. It also 
indicates that new technologies and 
software may contribute to a deeper 
involvement of local communities. ◀
The approach allowed participants who were not 
familiar with computer use to collect basic data
Low-cost software and 
readily available 
hardware provide 
communities with the 
technology to 




Tracking wildlife in the Kalahari
In this article from issue 28 of ICT 
Update, Louis Liebenberg discusses how 
CyberTracker software is helping a 
community in Botswana to monitor 
and manage local wildlife resources.
➜ http://ictupdate.cta.int/en/btwitk
CyberTracker
Developed by a South Africa not-for-
profit company, CyberTracker data 
collection software for mobile devices 


















make shea butter, which they sell in 
local markets.
‘The shea trees flower towards the 
end of the dry season,’ explains Tony 
Hill, programme support director with 
the UK NGO, Tree Aid. ‘The fruits 
usually arrive at the beginning of the 
wet season, which is a critical period 
for food security, as many people will 
have already used up their grain stores 
and there isn’t a lot of other food 
around. They can then eat the shea 
fruit and save the nuts for processing.’
Effectively simple
Tree Aid has been working with a local 
NGO, Sahel Eco, since 2005. The two 
organisations are now helping 20 
communities around Tominian to 
secure markets elsewhere in Mali, and 
even abroad. Their initial aim is to link 
them with markets in the larger urban 
centres of Ségou, Mopti and in the 
capital, Bamako.
There is no mains electricity in the 
immediate area around Tominian, 
although it is served by a cell phone 
network. The residents recharge their 
cell phones with power from solar 
panels, and use generators to drive 
processing equipment. But the lack of a 
reliable electricity source limits the 
type of communication technology 
they can use to contact potential 
buyers further afield.
In September 2010, the project team 
set up a system that allows community 
members to use cell phones to call 
Sahel Eco’s local office with details of 
the products they have for sale. A 
project worker notes the type of 
product, the amount available, the 
price the seller is looking for and a 
phone number. The project team 
compiles this information and passes it 
on to local radio stations and 
newspapers. Listeners and readers can 
then call the producers directly on their 
cell phone to negotiate a sale.
‘Advertising their goods in other areas 
gives the producers a wider choice of 
buyers,’ says Hill, ‘which, in turn, gives 
them a strong market position and the 
chance to get a better price.’ 
While there are market information 
systems where producers can send 
Cultivate new markets
Farmers in the area around Tominian in mali use cell phones and radio adverts to sell 
non-timber products from local trees, and supplement their income from agriculture.
F armers living in the area around Tominian, in the east of Mali, are 
very vulnerable to the unpredictable 
climate. They are subjected to a long, 
dry period, often lasting up to nine 
months, which gives them a very short 
time to grow crops when the rains do 
come. If there is not enough rain, they 
will not be able to grow enough food 
to last until the next growing season. 
The farmers, therefore, are always 
looking for different sources of income. 
Although some farmers earn extra 
money by selling firewood cut from the 
forest, non-timber forest products, such 
as seeds, nuts, fruit and even honey, are 
easier to harvest and manage in the 
long term. The availability of these 
products varies with the weather, but 
trees are more resistant to drought and 
their growth cycle is usually different to 
that of cultivated crops. The forest 
products are, therefore, available at 
different times of the year. A good 
harvest of nuts and fruit, for example, 
can compensate for a poor crop harvest. 
One of the most important forest 
products for communities is the nut 
from the shea tree (Vitellaria 
paradoxa). The trees grow throughout 
the Sahel region, which ranges from 
Senegal to Sudan. Mainly women 
collect the nuts and process them to 
Tony Hill (tony.hill@treeaid.org.uk) is programme support 
director with UK NGO Tree Aid (www.treeaid.org.uk)
product information to a computer 
database via SMS using short text 
codes, these methods require a relatively 
high level of literacy. SMS is also a 
function that the Tominian farmers 
rarely use, preferring to conduct their 
transactions through voice calls.
‘The current system is a little labour 
intensive,’ says Hill. ‘Sahel Eco are 
looking at ways to automate the 
information processing; delivering the 
details directly to the radio station, for 
example, or publishing them directly to 
the web. But when the farmers 
communicate only by voice, the 
problem is to find reliable voice 
recognition software that would work 
with local languages too.’
It is still too early to predict the 
long-term benefits of the system for 
the farmers, but many have already 
developed connections with small 
businesses in Ségou who process the 
shea butter, and with others who buy 
the products for sale in the large retails 
markets of Bamako. ‘By facilitating the 
links between producers and buyers,’ 
explains Hill, ‘we would expect that the 
farmers will increase the number of 
potential buyers. Eventually they will 
develop long-term partnerships with 
many of the other businesses, and 
contact them directly when they have 
something to sell.’
The trees and local environment will 
also benefit. As the communities start 
seeing a return from the trade in non-
timber products, they become interested 
in protecting this new source of income, 
and work to expand the forest and 
develop its natural resources. They plant 
new trees, invest in bushfire 
management, and preserve the natural 
regeneration processes of the forest. 
‘It’s a virtuous circle,’ adds Hill. ‘The 
communities develop an interest in the 
environmental aspect of the programme, 
with everybody recognising that more 
trees means a more stable environment, 
with better protection for water and 
agricultural resources too. But they also 
get the direct benefit from the trees by 
selling the products they gather from 
the forest to supplement their income. 
They then have the incentive to reinvest 
















By promoting their 
goods on radio and in 
newspapers, the 
producers reach a 
much bigger market 
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Interactive forest maps
Bookmark
Online mapping has become popular 
since the development of easy-to-use 
applications such as Google Earth and 
Microsoft’s Virtual Earth. Many 
organisations now use these tools to 
develop interactive maps to show where 
their data comes from, and how various 
activities can affect a specific area of 
land and the communities who live 
there. 
Global Forest Watch (GFW), an initiative 
of the World Resources Institute, has 
produced a series of online atlases 
documenting the state of forests 
throughout the world, including those in 
Cameroon and the area of the Congo River 
Basin in central Africa. The latest addition 
to the series is an interactive map for the 
Democratic Republic of the Congo, online 
since April 2011 (http://goo.gl/zFgp8).
The maps show details such as roads, 
railways, rivers and towns, but they can 
also display protected areas, places where 
logging concessions have been awarded, 
and vegetation types. Users can select any 
of these details, or layers, to show only 
the relevant data they need for a specific 
location.  
Foresters, conservationists and 
communities can use the tool to assess, 
for example, the quality of the buffer zone 
around a forest reserve. Buffer zones are 
strips of land around a protected area that 
do not have the same level of protection 
but have a common boundary. Effective 
management of buffer zones can mitigate 
the pressure of human activities taking 
place near the park’s boundary and limit 
the damage to the forest ecosystem. 
GFW maps can give an indication of 
encroaching human activity by showing 
population density and existing land use 
around a protected area. Most of the data 
used to produce the maps are from 1997 
or 2000. When compared to data 
collected in more recent years, the maps 
can give a clearer picture of how much 
damage has been done to the area around 
the forest, or indicate how successful 
conservation efforts have been.
Create a map
To create a map showing the buffer zone 
around a protected area, go to the Global 
Forest Watch website:  
www.globalforestwatch.org and click on 
‘Interactive Maps’ in the menu on the left.
The next page gives a list of countries 
and regions for which the GFW has data. 
The Central African map covers six 
countries in the Congo River Basin: 
Cameroon, the Central African Republic, 
the Democratic Republic of the Congo, 
Equatorial Guinea, Gabon, and the 
Republic of the Congo.
Click on the ‘Central Africa’ link to 
create, for example, a map showing the 
buffer zone around the Virunga National 
Park in the Democratic Republic of the 
Congo. 
Customise
Select the following boxes to show the 
data on the interactive map: protected 
areas, major roads, African country 
boundaries, major cities and towns. Then 
click the ‘Start Map’ button.
The application will take a few minutes 
to render the map and display it in a new 
window, or tab, in your web browser. It 
will also create a legend to show the 
different map elements.
On the left of the map frame, click on 
‘Change visible or active layers’. This 
option lets you choose which layers to 
display or hide, and select the layer that 
will be ‘active’. This panel lists all the 
available data. You can then choose to 
add more data layers by selecting the 
relevant boxes in the ‘Visible’ column. The 
map will display this data once the page is 
refreshed. In this case, check that only the 
four layers chosen earlier are selected.
Since only one layer at a time can be 
made ‘active’, make sure the layer 
‘Protected areas’ is active by selecting it in 
the ‘Active’ column. 
To view the data for a specific area – 
Virunga in this example – click the ‘Query 
‘command in the toolbar above the map. 
Scroll down the ‘Attribute’ list and click on 
‘Name‘ in the text box. Next, click inside the 
text box and type the = symbol. Go to the 
‘Sample values’ list and scroll down to click 
on Virunga. Click the ‘execute’ button, and 
the map will zoom in to the selected area. 
Analyse
To show population density and land use 
for the area, select the box ‘250 Persons 
or More per Sq Km (LandScan 2003)’ and 
‘Vegetation based on 2000 satellite 
imagery (TREES)’. Click on ‘Refresh map’, 
and then ‘Display Map legend’. New map 
symbols will appear to help distinguish 
between the different vegetation types 
(the land use is categorised in four 
shades) and the population density (in 
dark red). 
To make a visual assessment of the 
state of the buffer zone around the 
Virunga protected area, use the pan and 
zoom tools in the toolbar. For example, 
click on the ‘Zoom in’ button and hold the 
left mouse button down to draw a square 
around the name ‘Virunga’ displayed on 
the map. When you release the mouse 
button, the map will zoom in to the 
selected area. 
Select the ‘Pan’ command in the toolbar 
to view the borders of Virunga National 
Park. Red boxes near the park’s boundary 
indicate human activity in the buffer zone 
and give a qualitative picture of the 
pressure on the forest ecosystem. 
To produce a printed a copy of the map, 
with the legend, title and scale, click the 



















Biodiversity conservation in certified 
forests
Issue 51 of the European Tropical Forest 
Research Network News, published by 
Tropenbos International, examines the 
question of whether certification is an 
effective strategy for conserving biodiversity 
in tropical forests. More than 50 authors, all 
involved with forest certification or 
conservation, present their views on the 
challenges they have faced and give their 
assessment of what still needs to be done. 
The general opinion is that certification 
promotes good forest management and 
helps to preserve biodiversity, but it does not 
in itself reduce deforestation. 
➜ http://goo.gl/VJhF5
State of the world’s forests 2011
Published every two years by FAO, the report 
for 2011 notes that deforestation remains 
‘alarmingly high’ throughout the world, but 
recognises that the rate is slowing. This is 
particularly true in West and North Africa 
where tree-planting programmes have been 
established to combat desertification and 
provide sustainable sources of wood for 
industry and energy. The document also 
describes the importance of forestry in 
climate change mitigation and comments 
on the importance of involving communities 
living in forested areas. 
➜ http://goo.gl/wdC9K
Lidar Analysis in ArcGIS for Forestry 
Applications
Light detection and ranging (lidar) data can 
be used to give forest managers a view of 
the canopy and terrain. This paper, 
published by software developer Esri, 
describes how data can be used with 
ArcGIS geographic information system 
software, to analyse the features of the 
forest, including biomass and drainage 
patters. Communities whose livelihoods 
depend on the forest can use the 
information to plan fertilisation, harvesting 
and other management programmes, and 




Forest carbon-tracking task portal
The Group of Earth Observations (GEO), 
established in 2008, makes satellite, aerial 
and in situ data available on the web. The 
organisation also provides tools and lists 
technical standards, based on the guidelines 
from the United Nations Framework 
Convention on Climate Change, to help 
governments and forestry institutions 
develop a forest carbon-tracking system.  
A number of national programmes have 
participated in the initiative as test cases to 
develop the technology and assess the 
methodologies used.  
➜ www.geo-fct.org
Central African Regional Program for 
the Environment
CARPE is a USAID-funded initiative to 
address deforestation and biodiversity loss 
in the Congo Basin forest zone. One of 
CARPE’s core activities is the mapping of 
land cover, forest types, soils and 
hydrography in order to monitor and 
predict changes in forest resources and 
use (e.g. present and projected logging 
and mining concessions, etc.). The maps, 
which are based on aerial video, 
orthophotographs and remote sensing 
technology, are entered into a geographic 
information system (GIS) database and 
complemented with data on, for example, 
tree species densities and distribution, 
agricultural potential and market access. 
➜ http://carpe.umd.edu
United Nations International Year of 
Forests
The United Nations General Assembly 
declared 2011 the International Year of 
Forests to raise awareness of forest 
management issues and conservation, and 
to promote the sustainable development 
of all types of forests. The official website 
celebrates ‘people’s action to sustainably 
manage the world’s forests’, and contains 
interactive web tools, a calendar of events 
taking place throughout the year and 
photo slide shows.  
➜ http://goo.gl/ZaYhR
Projects 
Sustainable Livelihood Development 
Project 
The project supports communities living in 
or near national forests and other protected 
areas to adopt sustainable livelihood 
activities. The project commissioned the 
development of a cell phone application 
that allows project managers to monitor and 
evaluate the progress of the work, and lets 
farmers gather and add data to a 
management system. The project started in 
January 2010, and already 16 groups have 
been issued with cell phones, with training 
provided to group representatives on how to 
compile and send reports. 
➜ http://goo.gl/SBBBV
Mitigation of Climate Change in 
Agriculture Project
The MICCA project, which started in 2010, 
supports smallholder farmers in 
developing countries in their efforts to 
mitigate climate change through 
agriculture. The project promotes 
carbon-friendly agricultural practices 
through its five main components, which 
include the development of advice on 
mitigation options, strengthening 
technical consultative processes and 
increasing awareness, participation and 
the development of partnerships. MICCA 
has already conducted extensive research, 
published results on its survey of 
agricultural mitigation projects, and has 
developed a database of land use, with a 
focus on agriculture and forestry.
➜ http://goo.gl/R0yHz
Papua New Guinea Eco Forestry Forum
A group of foresters and community sawmill 
businesses set up the EFF in 1999 to protect 
their own environments and to campaign 
for better forestry management at national 
and international levels. Their work focuses 
on three principal areas: to end illegal 
logging, promote sustainable forestry and 
strengthen forestry support networks. The 
organisation promotes their work through 






















There is often conflict between forest 
communities, businesses and even 
conservationists. Can they ever all 
co-exist?
➜ In most countries in the Congo Basin, 
the people are rarely, if ever, involved in the 
administration of the forest. The lack of 
participation makes it difficult for the state 
to effectively police the forest, which can 
lead to uncontrolled illegal logging and 
poaching by people living outside the 
forest communities. The result is a drastic 
reduction in the size, quality and potential 
of forest resources. If communities were 
involved, they could play an important part 
in the conservation, management and 
development of forests.
Forest communities and state 
conservation agencies, and partners, can 
work together using participatory 
approaches. These approaches often 
include the use of ICT. The main objective 
of participatory approaches is to engage 
and involve people closely in the diagnosis, 
identification, programming, 
implementation and monitoring of 
activities to manage natural resources. By 
involving everyone who has an interest in 
the forest, we can define the roles and 
responsibilities at each stage of the forest 
management process.
ICTs are useful in these participatory 
approaches to share information, 
communicate and reflect together on 
options for managing the resources. 
Smartphones and GPS devices for example, 
can be used to exchange information and 
collect spatial data to produce maps that 
can then be used in discussions and 
collaborative decision making.
Forest communities are often remote 
and isolated. How have ICTs helped to 
connect people living in these areas?
➜ Affordable prices for many types of 
communication equipment have provided 
an opportunity for people living in remote 
areas to connect with each other, and with 
those outside their immediate 
communities. They regularly use cell 
phones, and more recently smartphones, to 
exchange information on family matters, 
the availability of resources, and to discuss 
food prices. But more people are also using 
GPS units, participatory geographic 
information systems (PGIS) and 
participatory three-dimensional modelling 
(P3DM) methods to produce maps and 
other geo-referenced products. These are 
all powerful communication tools to assist 
with the management of land and 
resources, and even in conflict resolution.
Participatory GIS places the communities 
at the centre of the process where they can 
play a key role in gathering information 
using GPS receivers, transfer their local 
knowledge to official maps (derived from 
satellite data or other sources), and have a 
say on how the final products that come 
out of the process are used.
The three-dimensional models are 
basically miniature geographic information 
systems based on official topographic 
maps. They can be used to facilitate 
communication between the agencies and 
people involved in forest planning, 
biodiversity conservation, protection of 
sacred sites, and to resolve disputes 
involving communities, and businesses.
Communities can use these processes in 
negotiations with government 
representatives, businesses and others with 
an interest in the forest’s resources. 
Together they can decide on how to 
manage the existing natural resources and 
restore degraded ones. For most of this GIS 
work, communities usually have the 
support of external organisations too.
Why is it important for governments 
and NGOs to include local communities 
in large-scale forestry projects?
➜ The participatory approach to natural 
resource management promotes effective 
care for the entire population of a village or 
a cluster of villages in restoration actions 
and development of the forest landscape. It 
ensures the establishment of a stable 
partnership to preserve forest resources.
The fundamental idea of such an 
approach is to put people first, to give 
them the power to restore and conserve 
their natural heritage, and to develop 
income-generating opportunities for 
themselves and for future generations. In 
other words, the participatory approach 
helps promote the self-development of 
village communities and active 
management of their future, and puts 
government representatives in a better 
position to facilitate those processes.
In your experience, do most forest 
communities have access to some kind of 
communications technology? Or can more 
still be done to connect rural areas?
➜ In the Congo Basin countries where I 
work, forest communities’ lack of access to 
electricity and ICTs is still a major hindrance 
to their communication capabilities. If a 
community does have electricity, it often 
cannot access cell phone or internet 
networks. Or it might be the other way 
around, where they can use cell phones but 
have no electricity. In these cases, the cell 
phone company might create a centre where 
people can recharge their cell phones. This 
happens in the town of Etoumi in the 
Republic of the Congo, for example, where 
people from the surrounding villages have 
to pay CFA 100 (€ 0.15) to recharge their 
phone batteries. ◀
Participate in forest management
Georges Thierry Handja 
(georgesthierryh@rainforestuk.org) is 
programme advisor in participatory GIS 






Every little click counts
Bloggers, vloggers and other creators 
of internet content can now boost their 
income with a new addition to the 
social web’s suite of applications: social 
micropayments. A Swedish initiative 
leads the way with Flattr. The application 
makes it easier for visitors to websites 
to donate small amounts of money to 
support the people who take the time 
to create the content. When subscribers 
register with Flattr, they decide how 
much money goes into their monthly 
account. Whenever they visit a website 
they would like to support, they simply 
click a button and a proportion of their 
monthly amount goes to the owner of 
that website. The exact amount depends 
on the number of times the subscriber 
clicks a Flattr button that month. For 
example, if they have clicked the button 
on ten websites in the month, the money 
is divided evenly between all ten. 
The idea, say the developers, is that 
people might like a blog entry enough to 
donate 10 cents, but not quite enough to 
donate €10, but they won’t go through 
a lengthy credit card payment process 
for 10 cents. Flattr makes it possible to 
give that small amount easily. Content 
creators also have to sign up for the 
service, register their domain name, and 
add a Flattr button to each web page or 
blog post. Over time, the money received 
from all the clicks can build up to help 
bloggers continue their work. Small NGOs 
or agricultural co-operatives could use 
the service to supplement their income 
and help cover the costs of maintaining 
a website.
www.flattr.com
Change of address for the internet
In September 2011, internet registration agencies will assign the last internet 
addresses operating with Internet Protocol version 4 (IPv4). With the current IPv4 
system, internet addresses are assigned a block of four numbers under 255, such 
as 72.55.164.247. Although most web addresses are written in letters, such as 
ictupdate.cta.int, a domain name server translates the letters into the respective 
number. IPv4 allows for more than four billion internet addresses, but the rapid 
increase in the number of devices now connecting to the internet, particularly 
mobile devices, means that more addresses are needed.
IPv6 provides those extra addresses – more than 340 trillion – as it is based on a 
hexadecimal system and would look more like this: 2001:db8:1f70:999:de8:7648:6e8 
(IPv5 was an experimental internet protocol developed for streaming media). The 
problem is that many computers, modems and routers are not able to read IPv6 
addresses, including PCs running the Windows XP operating system. Computers 
running Windows Vista, Mac OS 10.2 and Linux can support IPv6, but it is unlikely 
that the router will be able to recognise the new addresses. Internet service providers 
say they should be able to modify the network to make sure that everyone can 
connect to websites regardless of the internet protocol they use. In the meantime, 











The cost of installing, running and 
maintaining mobile broadband networks 
could become much cheaper, as a major 
technology company has miniaturised the 
radio and processing technology currently 
used on the large radio towers and in 
their bulky base stations. Researchers at 
Alcatel-Lucent have reduced the size of 
the hardware to a small cube weighing 
300g, and a microchip. The size of the 
system, known as lightRadio, means it can 
be set up anywhere that has an electricity 
supply: on the side of a building, for 
example, or on a tall pole. There would 
no longer be any need to build expensive 
towers and base stations. According to the 
manufacturers, LightRadio requires almost 
50% less electricity than required by 
current network equipment, which means 
it could be powered by solar or wind 
energy systems. The tiny cube can link to 
the network via an internet connection 
or by using microwaves. This means that 
it could be used to extend the reach 
of broadband services beyond cabled 
networks, and into rural areas. Each of the 
miniaturised base stations can cover the 
same area as existing stations, and can 
provide 2G, 3G and LTE connections.






Broadband internet connectivity continues to spread 
throughout the African continent. The latest phase of the 
West Africa Cable System (WACS) arrived at the coastal town 
of Swakopmund in Namibia. The 5.12 terabit connection will 
deliver high-speed internet services throughout the country 
and to Botswana. ‘We are at the dawn of an infrastructure 
revolution on the Namibian ICT landscape where broadband 
communication services will be further enhanced to benefit 
business, industry, the internet community, academia and 
the entire Namibian population,’ said Namibia’s Minister of 
Communication Technology, Joel Kaapanda.   
The WACS submarine cable is 14,000 km long and extends 
from the UK with connections along the western  
continental coast, in Cape Verde, Cote D’Ivoire, Ghana,  
Togo, Nigeria, Cameroon, the Republic of the Congo, 
Democratic Republic of the Congo and Angola. It is expected 
to reach its final point in South Africa’s Western Cape by the 
end of 2011. WACS is one of 11 undersea cables, totalling 
more than 72,000 km, designed to deliver internet to  
sub-Saharan Africa. Others include the Eastern Africa 
Submarine Cable System (EASSy) and Seacom, both 
connecting Eastern and southern Africa. Work has also begun 
on the Africa Coast to Europe (ACE) communications cable, 
which will connect to 23 African countries by the time it is 
completed in 2012.
The landlocked country of Rwanda, meanwhile, is  
preparing to connect to the submarine systems, having just 
completed a fibre optic cable network extending throughout 
the East African nation.
% of Tanzanians get their 
news and information from 
radio, compared to 35% who 
use SMS as their primary information 
source, according to audiencescapes.org.
billion, the expected 
number of mobile 
applications that will 
be downloaded worldwide in 2011, more 
than double the downloads in 2010.
million, the increase in the 
number of people now facing 
extreme poverty due to food 
price increases since June 2010, according 
to World Bank estimates.
Farmers’ voices in multimedia book
Democratising Agricultural 
Research for Food 
Sovereignty in West Africa, 
a book recently published by 
the International Institute 
for Environment and 
Development (IIED), reports 
on cases where small-scale 
farmers have contributed to 
the discussion of agricultural 
research in West Africa. The publication stresses the importance 
of including small-scale producers in research processes that are 
often conducted solely by scientific experts, particularly in issues 
of food sovereignty.
The authors, Michel Pimbert, Boukary Barry, Anne Berson 
and Khanh Tran-Thanh, illustrate their point, not only through 
text, photographs and graphics, but by using audio and video 
embedded within the PDF version of the book. The videos include 
an overview of the Women’s Food Collective Nyéléni in Mali, and 
opinions from several farmers who have already contributed to 
agricultural research projects. 
Note: An internet connection is needed to view the videos. 
Download the PDF (10MB) at http://goo.gl/c8qGL 
Improving mobile web applications
The World Wide Web 
Consortium (W3C), an 
organisation that develops 
standards for the web, has 
published guidelines to help 
developers create better 
mobile web applications. The 
Mobile Web Application Best 
Practices sets out measures 
and recommendations to 
ensure that web applications 
will work on all types of 
mobile and other devices 
that can connect to the 
web. The document includes 
advice on how to optimise 
the time the application 
takes to respond to requests from users, and how to ‘set users 
free’. W3C has also summarised the recommendations in a series 
of quick reference cards. ‘Mobile devices are used in various 
contexts,’ the cards state, ‘from killing time at home to urgent 
requests on the go. Let users know and control what happens to 
earn their trust.’ It goes on to advise application developers to 
make sure that the user is informed about the use of personal 










































Technology for all occasions
Websites 
When I switch my computer on in the 
morning, the first things I check are my 
e-mail messages. I go to my webmail for 
work-related e-mails, then my Yahoo and 
Gmail accounts. I use both these services 
for different purposes. Yahoo is for friends 
and relatives, while Gmail is for more 
formal communications and even for work 
sometimes when the webmail system is 
down. The webmail has a good spam filter, 
and I have managed to block unwanted 
mail in Gmail so that I don’t receive any 
there either, but I haven’t quite managed 
that with Yahoo yet. 
I also look at the websites of the main 
donor organisations for their latest news, 
get more information on their work, and 
find out what other types of projects they 
are funding.
I use the bookmarking tool in Firefox to 
store the web addresses of the sites I visit 
regularly, and I split them into subfolders, 
depending on whether they are for 
was looking for details on educational 
opportunities.
I also love Twitter. I love it especially 
when I attend workshops, and my friends 
and colleagues want to know what is 
happening there. I can update them easily, 
and I can read their updates when they 
attend conferences and seminars. 
I am on LinkedIn too, and use it mainly 
for networking with people within my 
sphere of work.
Programs
Apart from the usual office programs, like 
Word, Excel and Adobe Reader, I use 
PowerPoint, to prepare presentations, and 
Publisher for design. I edit and resize 
photographs with Photoshop, and share 
and organise the results using Picasa and 
Flickr. For video, I find Windows Movie 
Maker very useful and easy to use, as is 
Dreamweaver, which I use to design and 
publish websites. I taught myself to use 
Dreamweaver from the manual alone. 
Cell phone
My cell phone is my ‘shadow’. I often call it 
my ‘heartbeat’ or my ‘lifeline’, because I can 
do so much with it. I will use it to call 
someone if it is likely to be a long discussion, 
or if I just want to chat and laugh with 
friends. For short messages I send an SMS, 
and I sometimes use my cell phone for 
conference calls with groups of farmers. 
There is a lot of competition between the 
telecom companies in Uganda these days, 
which means exceptionally low calling and 
SMS charges. And the cost of a SIM card is 
almost negligible, so I have SIM cards for all 
the networks in the country. There any many 
inexpensive phones that take up to four SIM 
cards per phone, so I don’t need to have so 
many phones and can respond to callers 
using the cheapest network. 
From the CELAC (Collecting and 
Exchange of Local Agricultural Content: 
http://celac.wordpress.com) project, I 
learned how to rear chickens. These are 
very delicate birds and so when they fall ill, 
I have to act quickly. I can use the camera 
on my phone to take a photo of a sick 
chicken and then go to the vet in town, 
who can diagnose the problem, provide 
advice and any medicine if necessary. 
I sometimes use my phone to record 
short videos, or even just audio, from 
farmers when I visit them. Video is often 
better for capturing moments that you can 
so easily miss with a photo. ◀
personal interest or for work. I use RSS 
feeds too, to stay updated with new 
postings on a few sites where I don’t want 
to miss anything. 
Web tools
I use Skype a lot, especially for meetings, and 
use Yahoo Chat with friends, but I use the 
latter for work communication too as I find 
it more stable than Skype with my current 
internet connection. (www.skype.com)
PBworks, a collaboration application, is 
very useful, and I use it every day. I love 
this type of type of wiki because it allows 
me to have sub-wikis within one main 
address, which makes it easy to access the 
different sections. It is a very flexible and 
efficient tool for work. I use it to write 
reports and proposals with office 
colleagues, but it is especially useful for 
research projects. I post everything there, 
including photo links, practical 
methodologies, literature reviews and even 
the final report. (www.pbworks.com)
We use Yammer in the office to update 
each other on what is happening in each 
programme, and it allows us to comment 
on each other’s activities from the previous 
week and for the coming week.  
(www.yammer.com)
Doodle is the latest application that I 
use. This is basically for scheduling 
appointments and events. The reminder 
function is particularly useful. Too many of 
these scheduling applications have to be 
linked to a particular e-mail program, so I 
like the fact that this one can operate 
independently of my e-mail accounts. 
(www.doodle.com)
Social Networking
When I am stressed, I turn to Facebook for 
refuge. Here, I am able to laugh and 
comment on friends’ posts. I chat about 
anything on this platform, work and fun, or 
do ‘wolokoso’ as we say here in Uganda. I 
find Facebook a great way to discover other 
people’s opinions. Because I have a wide 
variety of friends, it is easy to ask for 
information and get advice. I received some 
great feedback when I asked about a new 
cell phone I wanted to buy, on how to 
download videos from YouTube, and when I 
Karamagi Ednah  
(ednahkaramagi@brosdi.or.ug) is 
executive director of Busoga Rural Open 
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